Identification of two H3-histamine receptor subtypes.
The H3-histamine receptor provides feedback inhibition of histamine synthesis and release as well as inhibition of other neurotransmitter release. We have characterized this receptor by radioligand binding studies with the H3 agonist N alpha-[3H]methylhistamine ([3H]NAMHA). The results of [3H]NAMHA saturation binding and NAMHA inhibition of [3H]NAMHA binding were consistent with an apparently single class of receptors (KD = 0.37 nM, Bmax = 73 fmol/mg of protein) and competition assays with other agonists and the antagonists impromidine and dimaprit disclosed only a single class of sites. In contrast, inhibition of [3H]NAMHA binding by the specific high affinity H3 antagonist thioperamide revealed two classes of sites (KiA = 5 nM, BmaxA = 30 fmol/mg of protein; KiB = 68 nM, BmaxB = 48 fmol/mg of protein). Burimamide, another antagonist that, like thioperamide, contains a thiourea group, likewise discriminated between two classes of sites. In addition to differences between some antagonist potencies for the two receptors, there is a differential guanine nucleotide sensitivity of the two. The affinity of the H3A receptor for [3H] NAMHA was reduced less than 2-fold, whereas [3H]NAMHA binding to the H3B receptor was undetectable in the presence of guanosine 5'-O-(3-thiotriphosphate). The distinction between H3A and H3B receptor subtypes, the former a high affinity and the latter a low affinity thioperamide site, draws support from published in vitro data.